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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor(s) Lettau et al. 

Serial No. To Be Assigned 

Filed Herewith 

For METHOD AND DEVICE FOR ROLLING A STRIP OF 

VARYING THICKNESS 

Examiner To Be Assigned 

Group Art Unit : To Be Assigned 

Assistant Commissioner for Patents 
Washington, DC 20231 

PRELIMINARY AMENDMENT 

Sir: ~ 

Kindly amend the above-identified application before examination as 

follows: 

IN THE SPECIFICATION : 

Please substitute the originally-filed specification with the Substitute 
Specification which is enclosed herewith. A comparison document showing the 
differences between the translation of the originally-filed specification and the enclosed 
Substitute Specification is also enclosed herewith. 
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IN THE CLAIMS : 

Please amend original claims 1 and 2 as follows: 
-1 . (Amended) A method for rolling a metal strip in a rolling train having at least two 
rolling stands, and wherein the metal strip has at least two areas of different thicknesses 
connected via a substantially wedge-shaped transition piece, comprising setting the 
rolling velocity of a rolling stand during rolling of the transition piece as a function of the 
rolling stand's forward slip, and as a function of the metal strip's temperature. 

2. (Amended) Apparatus for rolling a metal strip in a rolling train having at least two 
rolling stands, the metal strip having at least two areas of different thicknesses which 
are connected via a substantially wedge-shaped transition piece, comprising means for 
setting the rolling velocity of a rolling stand during the rolling of the transition piece as a 
function of the rolling stand's forward slip and as a function of the metal strip's 
temperature. -- 

A "Version With Marked Changes Made" is submitted herewith. 
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REMARKS 

By this Preliminary Amendment, applicants amend originally-filed claims 1-2 
to comply with the U.S. Patent and Trademark Office practice and standards. No new 
matter has been added to the application. Amendments to the claims do not address 
any issues of patentability, and the amended claims are provided to place the 
application in better condition for allowance. 

Likewise, the amendments to the specification are provided to correct 
grammatical and syntactical errors in the originally filed application. No new matter has 
been introduced into the application. 

The amendments to the "Claims" are reflected in the attached "Version With 
Marked Changes Made." 

Favorable consideration on the merits is respectfully requested. 



Respectfully submitted, 



Dated: December 20, 2001 




Louis S.'Sorell 
Reg. No. 32,439 



BAKER BOTTS L.L.P. 

30 Rockefeller Plaza, 44th floor 

New York, New York 101 12-0228 

(212)408-2500 
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Version With Marked Changes Made 

In th o C l a i mo: WE CLAIM: 

1 - A method for rolling a metal strip (4^-in a rolling tra i n, the rolling train having at least 
two rolling stands, and wherein the metal strip (1) having has at least two parti a l areas (3, A) 
of different thicknesses , which arc connected to on e anoth e r via a w e dge shaped or 
approximat o ly substantiaNy wedge-shaped transition piece-{2), aftdcomprisinq setting the 
rolling velocity of a rolling stand T during tbe-rolling of the w e dg e- shaped or approx i mat o ly 
wedg o shaped transition piece (2), b e ing s o t as a function of the rollin g stand's forward slip 
of th e ro lli ng stand , c ha ract e r i z e d in that tho ro lli ng v el ocity of a ro lli ng st a nd dur i ng th o 
ro ll ing of the w o dg o s hap e d or a pproximato l y wodg o s haped transition pi o c o (2) i s also 
setgnd as a function of the metal strip's temperature of th e metal strip (1 ) . 

g. A de v i c eApparatus for rolling a metal strip (4>in a rol li ng tra i n, tho rolling train 

having at least two rolling stands, the metal strip £4-}~having at least two parti al areas ( 3 , 4 ) of 
different thicknesses T which are connected to on o another via a w e dg e s hap e d or 
approximatolv substantially wedge-shaped transition piece-(2), a^ 4comprisinq means for 
siting the rolling velocity of a rolling stand T during the rolling of the w e dg e shap e d or 
approx i mately w e dg e s hap e d transition piece (2), being s o t as a function of the rolling 
stand's forward slip of th e rol l ing stand, charac teri z e d in that th e rol li ng v e loc i ty of a 
rolling s t a nd dur i ng th e ro l ling of the w e dge shap e d or approx i mat el y w e dg e- shap e d 
trans i t i on p i oco (2) is a l so s o t and as a function of the metal strip's temperature of tho mota l 
str i p (1). 



NY02:362516.1 



4 



PATENT 



BAKER BOTTS L.L.P 

'\ 

30 ROCKEFELLER PLAZA 

AY 

NEW YORK, NEW YORK 10112 



TO ALL WHOM IT MAY CONCERN: 

Ulrich Lettau, Siegbert Steidl, Wilfried Tautz and Dietrich Wohld, citizens of Germany, 

residing in Erlangen, Herzogenaurach, Forchheim and Rauschenberg respectively, whose post 

office addresses are Dummetsweiher 88, 91056 Erlangen, Germany; Schuetzengraben 16D, 

91074 Herzogenaurach, Germany; Rotkreuzstr 28 C, 91301 Forchheim, Germany; and Hintere 

Dorfstr. 3, 91462 Rauschenberg, Germany; respectively, have invented an improvement in: 

METHOD AND DEVICE FOR 
ROLLING A STRIP OF VARYING THICKNESS 

of which the following is a 

SPECIFICATION 

FIELD OF THE INVENTION 

[0001] The invention relates to a method and a device for rolling a metal strip in a rolling train, 
the rolling train having at least two rolling stands, the metal strip having at least two partial areas 
of different thicknesses, which are connected to one another via a wedge shaped or 
a ppro ximate] y subst antiallv wedge-shaped transition piece, and th e J hg rolling velocity of a 
rolling stands during the rolling of the wedg e- shaped or approximat e ly w e dg e shaped transition 
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piece , being _is_set as a function of the forward slip of the rolling stand, in particula r particularly 
in accordance with the German referene DE— A 197 49 424. 

BM^imB m i ND OF f OiEJ |MNIION; 

[0002] Continuous rolling of a metal s trip often leads to changes in thickness of more than 20%, 
which injumi mpose high demands on the setting of the rolling train. On account of the 
temperature of the strip during hot-rolling, there is enlyverv little room for 
man e uv er maneuveri ng between looping and necking. This applies all the more if there are 
changes in thickness of 50% and more. The German r eference DE-A 197 49 424 teaches a 
method for reducing scrap during the hot-rolling of corrc s ponding mgM strips. It is an object of 
the invention to further improve the quality of the rolled product in such a procedure of this type . 

SUMMARY OF THE INVENTION 

[0003] According to the present invention , th e object ir , achieved by a method in accordance 
with claim 1 and a device for rolling a metal strip in a rolling train i n ac cordance w ith claim 2, is 
provided in which , to roll a metal strip is rolled in a rolling train , the rolling train has at l e ast two 
rolling stand s , the metal strip having at least two rolling stands, and wherein the metal strip has 
at least two partial areas of different thicknesses^ which are connected to one anoth e r via a 
wedge s haped or approximatel y substantially wedge-shaped transition piece, and the . The rolling 
velocity of athe rolling stand ? during the rolling of the wedg e shaped or 
approxima tel y substantially wedge-shaped transition piece^ bemgig set as a function of the 
forward slip of the rolling stand and the temperature of the metal strip. 



NY02:362505JNY02:^m(M d5£2&CL2 

COMPARISON 



2 



± Di O 3 03 3.3 ..1 O D..A 0.2 

A34859-PCT-USA 071308.0282 

PATENT 

BRIEF DESCRIPTION OF THE INVENTION 

[0004] Further ad v antages a n d detail s will emerge from the following description of exemplary 
e mbodiments. In th e drawing : The present inven tion is described in greater detail below in 
connect ion with the drawings, in which; 

FIG. 1 shows Figure 1 illustrates a metal strip of variable thickness^ 

FIG. 2 s h o ws Figure 2 illustrates the curve of set rolling velocities in analogy analogous to 
the method described in DE-A 197 49 424^424: 

FIG. 3 shows Figure 3 illustrates addition values for the set rolling velocity^; 

FIG. 4 shows Figure 4 illustrates set rolling velocity curves taking account of the forward 
slip of the rolling stand and the temperature of the metal strip s and 

FIG. 5 shows Figure 5 illustrates alternative curves for addition values of the set velocity. 

DETAILED DES CRIPTION OF THE INV ENTION 

[0005] FjQr Figure 1 shows a metal strip 1 of variable thickness resulting from a changeover of 
the pass sequence during rolling. When kthe metal strip 1 exits the final stand of the rolling train, 
the metal strip l it has an area 4 having th e great o r g thickness^ which corresponds to the thickness 
in accordance with thegn old pass sequence, and an area 3 e fliaving lesserg thickness^ which 
corresponds to the thickness in accordance with the new pass sequence. Area 4 has a g reater 
thickness than area 3. Between the two areas 3 and 4, the metal strip 1 has a wedge-shaped 
intermediate piece 2. During the changeover of the pass sequence, the reductions and exit 
thicknesses of all the rolling stands generally change. Therefore, for example according to DE-A 
197 49 424, the rolling stands are changed over from the old pass sequence to the new pass 
sequence at the appropriate time. FjG rFigure 2 shows how the set rolling velocity is adapted in 
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analogy to the procedure in accordance with DE-A 197 49 424 for a three-stand rolling train. 
This figure illustrates the set values for the rolling velocities v plotted against the time t.-¥44 
denotes the The rolling velocity of the first stands is denoted v24-l L denote s v2L the rolling 
velocity of the second rolling stand is denoted v21 1 and v31 den ote s the rolling velocity of the 
third rolling stand r is d enoted v31 , 

[0006] FiG Eigure 3 shows an addition value Av L for the set rolling velocity as a function of time 
t. For the sake of clarity, the scale of the velocity is increased compared to FiGrEigurg 2 and 
FtGrFigure 4. The addition value Av L for the set rolling velocity is set in such a manner that the 
temperature of the strip corresponds as accurately as possible to a desired set temperature. The 
set velocities are changed by the addition value Av L compared to FtG rFigure 2. FIGrFigure 4 
shows the result . In this f i gur e, wherein vl2 denotes the set rolling velocity of the first stand, v22 
denotes the set rolling velocity of the second stands and v32 denotes the set rolling velocity of the 
third stand. 

[0007] In addition to the curve-4 of the addition value Av L shown in FIG. 3, FIG. Figure 3 (curve 
4), Figure 5 shows further possible curves 5, 6, 7, 8 for the addition value Av L . The choice of a 
suitable curve 4, 5, 6, 7, 8 for the value Av L depends on how the desired temperature of the metal 
strip is to be set in a s uitabl e wa y . Moreover, it is possible to take account of boundary or 
auxiliary conditions, for example load limits of the roll drives. 

[0008] It is particularly advantag e ous to calculat ed a preferred embodiment of the present 
invention, the calculation of a suitable curve 4, 5, 6, 7, 8 for the addition value Av L by 
adaptation, feqg example calculated by means of a neural network. 
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In the Claima: WE CLAIM: 

1 . A method for rolling a metal strip (4>in a ro l ling train, the rolling train having at least 
two rolling stands, and wherein the metal strip ( 1) havin ghas at least two partial areas (3, 4) of 
different thicknesses, which ar e connected to one another via a wedg e s haped or 
approximatelv substantiallv wedge-shaped transition piece-(2), andcomprising setting the rolling 
velocity of a rolling stand 7 during the-rolling of the w e dge shaped or approximately wedge 
shaped-transition piece (2 ) , being set as a function of the rolling stand's forward slip of the 
rolling stand , characterized in that the rolling velocity of a rolling stand during the rolling of th e 
wedge shaped or app r o xi mately wedge shaped transition pi e c e (2) i s al s o s etand as a function of 
the metal strip's temperature of th e metal strip ( 1 ). 

2. A deviceA pBimtug for rolling a metal strip (4^-in a rolling train, th e rolling train having 
at least two rolling stands, the metal strip fl>having at least two partial areas (3, 4 ) of different 
thicknesses^ which are connected to one another via a we d ge shaped or 

approximatelv substantiallv wedge-shaped transition piece~{2), andcomprising means for setting 
the rolling velocity of a rolling stands during the rolling of the wedge shap ed or approximately 
w e dg e shap ed transition piece (2), being s e t as a function of th e rollin g_Mandl§ forward slip ef 
the rolling stand, characterized in t hat the rolling velocity of a rolling stand during the rolling of 
the w e dg e shaped or approximately w e dg e shap e d transition pi e ce (2) is also s e t and as a 
function of the metal strip's temperature of the metal strip (1) . 
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Abstract 

A method and a device for rolling a metal strip (1) in a rolling train, the rolling train having at 
least two rolling stands, the metal strip (1) having at least two partial areas (3, 4) of different 
thicknesses, which are connected to one another via a wedge-shaped or approximately wedge- 
shaped transition piece (2), and the rolling velocity of a rolling stand, during the rolling of the 
wedge-shaped or approximately wedge-shaped transition piece (2), being set as a function of the 
forward slip of the rolling stand and of the temperature of the metal strip. 

«&4 
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TO ALL WHOM IT MAY CONCERN: 

Ulrich Lettau, Siegbert Steidl, Wilfried Tautz and Dietrich Wohld, citizens of Germany, 

residing in Erlangen, Herzogenaurach, Forchheim and Rauschenberg respectively, whose post 

office addresses are Dummetsweiher 88, 91056 Erlangen, Germany; Schuetzengraben 16D, 

91074 Herzogenaurach, Germany; Rotkreuzstr 28 C, 91301 Forchheim, Germany; and Hintere 

Dorfstr. 3, 91462 Rauschenberg, Germany; respectively, have invented an improvement in: 

METHOD AND DEVICE FOR 
ROLLING A STRIP OF VARYING THICKNESS 

of which the following is a 

SUBSTITUTE SPECIFICATION 

FIELD OF THE INVENTION 

[0001] The invention relates to a method and a device for rolling a metal strip in a rolling train, 
the rolling train having at least two rolling stands, the metal strip having at least two partial areas 
of different thicknesses, which are connected to one another via a substantially wedge-shaped 
transition piece. The rolling velocity of a rolling stand during the rolling of the transition piece 
is set as a function of the forward slip of the rolling stand, particularly in accordance with the 
German referene DE-A 197 49 424. 
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BACKGROUND OF THE INVENTION 

[0002] Continuous rolling of a metal strip often leads to changes in thickness of more than 20%, 
which in turn impose high demands on the setting of the rolling train. On account of the 
temperature of the strip during hot-rolling, there is very little room for maneuvering between 
looping and necking. This applies all the more if there are changes in thickness of 50% and 
more. The German reference DE-A 197 49 424 teaches a method for reducing scrap during the 
hot-rolling of metal strips. It is an object of the invention to further improve the quality of the 
rolled product in such a procedure. 

SUMMARY OF THE INVENTION 
[0003] According to the present invention a method is provided in which a metal strip is rolled in 
a rolling train having at least two rolling stands, and wherein the metal strip has at least two 
partial areas of different thicknesses which are connected via a substantially wedge-shaped 
transition piece. The rolling velocity of the rolling stand during the rolling of the substantially 
wedge-shaped transition piece is set as a function of the forward slip of the rolling stand and the 
temperature of the metal strip. 

BRIEF DESCRIPTION OF THE INVENTION 

[0004] The present invention is described in greater detail below in connection with the 
drawings, in which: 

Figure 1 illustrates a metal strip of variable thickness; 

Figure 2 illustrates the curve of set rolling velocities analogous to the method described 
in DE-A 197 49 424; 

Figure 3 illustrates addition values for the set rolling velocity; 

NY02:362509.1 2 
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Figure 4 illustrates set rolling velocity curves taking account of the forward slip of the 
rolling stand and the temperature of the metal strip; and 

Figure 5 illustrates alternative curves for addition values of the set velocity. 

DETAILED DESCRIPTION OF THE INVENTION 
[0005] Figure 1 shows a metal strip 1 of variable thickness resulting from a changeover of the 
pass sequence during rolling. When the metal strip 1 exits the final stand of the rolling train, it 
has an area 4 having a thickness which corresponds to the thickness in accordance with an old 
pass sequence, and an area 3 having a thickness which corresponds to the thickness in 
accordance with the new pass sequence. Area 4 has a greater thickness than area 3. Between the 
two areas 3 and 4, the metal strip 1 has a wedge-shaped intermediate piece 2. During the 
changeover of the pass sequence, the reductions and exit thicknesses of all the rolling stands 
generally change. Therefore, according to DE-A 197 49 424, the rolling stands are changed over 
from the old pass sequence to the new pass sequence at the appropriate time. Figure 2 shows how 
the set rolling velocity is adapted in the procedure in accordance with DE-A 1 97 49 424 for a 
three-stand rolling train. This figure illustrates the set values for the rolling velocities v plotted 
against the time t. The rolling velocity of the first stand is denoted vl 1, v21, the rolling velocity 
of the second rolling stand is denoted v21, and the rolling velocity of the third rolling stand is 
denoted v3 1 . 

[0006] Figure 3 shows an addition value Av L for the set rolling velocity as a function of time t. 
For the sake of clarity, the scale of the velocity is increased compared to Figure 2 and Figure 4. 
The addition value Av L for the set rolling velocity is set in such a manner that the temperature of 
the strip corresponds as accurately as possible to a desired set temperature. The set velocities are 
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changed by the addition value Av L compared to Figure 2. Figure 4 shows the result, wherein vl2 
denotes the set rolling velocity of the first stand, v22 denotes the set rolling velocity of the 
second stand, and v32 denotes the set rolling velocity of the third stand. 

[0007] In addition to the curve of the addition value Av L shown in Figure 3 (curve 4), Figure 5 
shows further possible curves 5, 6, 7, 8 for the addition value Av L . The choice of a suitable curve 

4, 5, 6, 7, 8 for the value Av L depends on how the desired temperature of the metal strip is to be 
set. Moreover, it is possible to take account of boundary or auxiliary conditions, for example 
load limits of the roll drives. 

[0008] In a preferred embodiment of the present invention, the calculation of a suitable curve 4, 

5, 6, 7, 8 for the addition value Av L by adaptation, is calculated by means of a neural network. 
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Abstract 



A method and a device for rolling a metal strip (1) in a rolling train, the rolling train having at 
least two rolling stands, the metal strip (1) having at least two partial areas (3, 4) of different 
thicknesses, which are connected to one another via a wedge-shaped or approximately wedge- 
shaped transition piece (2), and the rolling velocity of a rolling stand, during the rolling of the 
wedge-shaped or approximately wedge-shaped transition piece (2), being set as a function of the 
forward slip of the rolling stand and of the temperature of the metal strip. 
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Description 



5 Method and device for rolling a strip of varying 
thickness 

The invention relates to a method and a device for 
rolling a metal strip in a rolling train, the rolling 

10 train having at least two rolling stands, the metal strip 
having at least two partial areas of different 
thicknesses, which are connected to one another via a 
wedge-shaped or approximately wedge-shaped transition 
piece, and the rolling velocity of a rolling stand, 

15 during the rolling of the wedge-shaped or approximately 
wedge-shaped transition piece, being set as a function of 
the forward slip of the rolling stand, in particular in 
accordance with DE-A 197 49 424. 

20 Continuous rolling leads to changes in thickness of more 
than 2 0%, which impose high demands on the setting of the 
rolling train. On account of the temperature of the strip 
during hot-rolling, there is only little room for 
maneuver between looping and necking. This applies all 

25 the more if there are changes in thickness of 50% and 
more. DE-A 197 49 424 teaches a method for reducing scrap 
during the hot-rolling of corresponding strips. It is an 
object of the invention to further improve the quality of 
the rolled product in a procedure of this type. 

30 

According to the invention, the object is achieved by a 
method, in accordance with claim 1 and a device for 
rolling a metal strip in a rolling train in accordance 
with claim 2, in which, to roll a metal strip in a 
35 rolling train, the rolling train has at least two rolling 
stands, the metal strip having at least two partial areas 
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of different thicknesses, which are connected to one 
another via a wedge-shaped or 
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approximately wedge-shaped transition piece, and the 
rolling velocity of a rolling stand, during the rolling 
of the wedge-shaped or approximately wedge-shaped 
transition piece, 
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procedure in accordance with DE-A 197 49 424 for a three- 
stand rolling train. This figure illustrates the set 
values for the rolling velocities 
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being set as a function of the forward slip of the 
rolling stand and the temperature of the metal strip. 

Further advantages and details will emerge from the 
following description of exemplary embodiments. In the 
drawing : 

FIG. 1 shows a metal strip of variable thickness, 

FIG. 2 shows the curve of set rolling velocities in 

analogy to the method described in DE-A 197 49 

424 , 

FIG. 3 shows addition values for the set rolling 
velocity, 

FIG. 4 shows set rolling velocity curves taking account 
of the forward slip of the rolling stand and the 
temperature of the metal strip, 

FIG. 5 shows alternative curves for addition values of 
the set velocity. 

FIG. 1 shows a metal strip 1 of variable thickness 
resulting from a changeover of the pass sequence during 
rolling. When it exits the final stand of the rolling 
train, the metal strip 1 has an area 4 having the greater 
thickness, which corresponds to the thickness in 
accordance with the old pass sequence, and an area 3 of 
lesser thickness, which corresponds to the thickness in 
accordance with the new pass sequence.. Between the two 
areas 3 and 4, the metal strip 1 has a wedge-shaped 
intermediate piece 2 . During the changeover of the pass 
sequence, the reductions and exit thicknesses of all the 
rolling stands generally change. Therefore, for example 
according to DE-A 197 49 424, the rolling stands are 
changed over from the old pass sequence to the new pass 
sequence at the appropriate time. FIG. 2 shows how the 
set rolling velocity is adapted in analogy to the 
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v plotted against the time t. Vll denotes the rolling 
velocity of the first stand, v21 denotes the rolling 
velocity of the second rolling stand and v31 denotes the 
rolling velocity of the third rolling stand. 
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FIG. 3 shows an addition value Av L for the set rolling 
velocity as a function of time t. For the sake of 
clarity, the scale of the velocity is increased compared 
to FIG. 2 and FIG. 4. The addition value Av L for the set 
5 rolling velocity is set in such a manner that the 
temperature of the strip corresponds as accurately as 
possible to a desired set temperature. The set velocities 
are changed by the addition value Av L compared to FIG. 2. 
FIG. 4 shows the result. In this figure, vl2 denotes the 
10 set rolling velocity of the first stand, v22 denotes the 
set rolling velocity of the second stand and v32 denotes 
the set rolling velocity of the third stand. 

In addition to the curve 4 of the addition value Av L shown 
15 in FIG. 3, FIG. 5 shows further possible curves 5, 6, 7, 
8 for the addition value Av L . The choice of a suitable 
curve 4, 5, 6, 7, 8 for the value Av L depends on how the 
desired temperature of the metal strip is to be set in a 
suitable way. Moreover, it is possible to take account of 
20 boundary or auxiliary conditions, for example load limits 
of the roll drives. 

It is particularly advantageous to calculate a suitable 
curve 4, 5, 6, 7, 8 for the addition value Av L by 
25 adaptation, for example by means of a neural network. 
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Patent Claims 



1. A method for rolling a metal strip' (1) in a rolling 
train, the rolling train having at least two rolling 

5 stands, the metal strip (1) having at least two 

partial areas (3, 4) of different thicknesses, which 
are connected to one another via a wedge-shaped or 
approximately wedge-shaped transition piece (2), and 
the rolling velocity of a rolling stand, during the 

10 rolling of the wedge-shaped or approximately wedge- 

shaped transition piece (2) , being set as a function 
of the forward slip of the rolling stand, 
characterized in that the rolling velocity of a 
rolling stand during the rolling of the wedge-shaped 

15 or approximately wedge-shaped transition piece (2) is 

also set as a function of the temperature of the metal 
strip (1) . 

2. A device for rolling a metal strip (1) in a rolling 
20 train, the rolling train having at least two rolling 

stands, the metal strip (1) having at least two 
partial areas (3, 4) of different thicknesses, which 
are connected to one another via a wedge-shaped or 
approximately wedge-shaped transition piece (2) , and 

25 the rolling velocity of a rolling stand, during the 

rolling of the wedge-shaped or approximately wedge- 
shaped transition piece (2) , being set as a function 
of the forward slip of the rolling stand, 
characterized in that the rolling velocity of a 

30 rolling stand during the rolling of the wedge-shaped 

or approximately wedge-shaped transition piece (2) is 
also set as a function of the temperature of the metal 
strip (1) . 
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Abstract 

Method and device for rolling a strip of varying 
thickness 

A method and a device for rolling a metal strip (1) in a 
rolling train, the rolling train having at least two 
rolling stands, the metal strip (1) having at least two 
partial areas (3, 4) of different thicknesses, which are 
connected to one another via a wedge-shaped or 
approximately wedge-shaped transition piece (2) , and the 
rolling velocity of a rolling stand, during the rolling 
of the wedge-shaped or approximately wedge-shaped 
transition piece (2), being set as a function of the 
forward slip of the rolling stand and of the temperature 
of the metal strip. 



FIG. 4 
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Declaration and Power of Attorney For Patent Application 
Erklarung Fur Patentanmeldungen Mit Vollmacht 

German Language Declaration 



Als nachstehend benannter Erfinder erklare ich hiermit 
an Eides Statt: 



dass mein Wohnsitz, meine Postanschrift, und meine 
Staatsangehorigkeit den im Nachstehenden nach 
meinem Namen aufgefuhrten Angaben entsprechen, 



dass ich, nach bestem Wissen der ursprungliche, erste 
und alleinige Erfinder (falls nachstehend nur ein Name 
angegeben ist) oder ein ursprunglicher, erster und 
Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fur die Erfindung mit dem Titel: 

Verfahren und Einrichtunq zum Walzen 



eines Walzbandes mit 



variierender 



Dicke 



deren Beschreibung 

(zutreffendes ankreuzen) 
I I hier beigefugt ist. 
~~ am 26.06.2000 als 
PCT internationale Anmeldung 

PCT Anmeldungsnummer 

eingereicht wurde und am . 



PCT/DEOO/02073 



abgeandert wurde (falls tatsachlich abgeandert). 



Ich bestatige hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspriiche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 



Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die fur die Prufung der vorliegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 



Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are 
as stated below'next to my name, 



I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



Method and device for rolling a foil of 



varying thicknesses 



the specification of which 

(check one) 

□ is attached hereto. 

El was filed on 26.06.2000 



as 



PCT international application 
PCT Application No. PCT/DEOO/02073 
and was amended on . 



(if applicable) 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 



I acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, 
§1 .56(a). 



I hereby claim foreign priority benefits under Title 35 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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German Language Declaration 


Prior foreign appplications 
Prioritat beansprucht 




Prioritv Claimed 


19930472.6 DE 


01.07.1999 


H □ 


(Number) (Country) 
(Nummer) (Land) 


(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der Zivilprozefiordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 


I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1 .56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 


PCT/DE00/02073 


26.06.2000 


pending 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D, M, Y) 
(Anmeldedatum T, M, J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgegeben) abandoned) 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D,M,Y) 
(Anmeldedatum T, M; J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgeben) abandoned) 


Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden kdnnen. 


I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 



German Language Declaration 



POWER OF ATTORNEY: As a named inventor, i 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (fist name and registration 
number) 



And \ hereby appoint 



Customer No. 21003 



Telefongesprache bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: 
number) 

Ext. 



(name and telephone 



Postanschrift: Send Correspondence to: 

Baker & Botts, LLP. 
30 Rockefeller Plaza 101 12-0028 New York 
Telephone: (001) 212-408-25 62 and Facsimile (001) 212-705-50 20 

or 

Customer No. 21003 



Voller Name des einzigen oder urspriing lichen Erfinders: 

Dr. ULRICH LETTAU 


Full name of sole or first inventor: 

Dr. ULB1GH-LEXTAU— 


Unterschrift des Erfinders Datum 


Inventor's signature S // °at e . 


Wohnsitz X 

ERLANGEN, DEUTSCHLAND . \W 


Residence l | 

ERLANGEN, GERMANvW^ 


Staatsangehorigkeit \. J ^ 

DEUTSCH \ 


Citizenship 

GERMAN 


Postanschrift 

DUMMETSWEIHER 88 


Post Office Addess 

DUMMETSWEIHER 88 


91056 ERLANGEN 
DEUTSCHLAND 


91056 ERLANGEN 

GERMANY ! 


Voller Name des zweilen Miterfinders (falls zutreffend): 

SIEGBERT STEIDL 


Full name of second joint inventor, if any: 

SIEGBERT SIELDL^ 


Unterschrift des Erfinders Datum ^ 


Second Inventor's signature Date 


Wohnsitz \T 

HERZOGENAURACH, DEUTSCHLAND \y 


Residence 

HERZOGENAURACH, GERMANY 1 


Staatsangehorigkeit 

DEUTSCH 


Citizenship V 

GERMAN ~V~\KV 


Postanschrift 

SCHUETZENGRABEN 16D 


Post Office Address \^ \ 

SCHUETZENGRABEN 16D 


91074 HERZOGENAURACH 
DEUTSCHLAND 


91074 HERZOGENAURACH 
GERMANY 



Falle von dritten und weiteren Miterfindern angeben). 



im 



subsequent joint inventors). 
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Voiler Name des dritten Miterfinders: 

Dr. WILFRIED TAUTZ 


Futl name of third joint inventor: 

Dr. WILFRIED TAUTZ 


Unterschrift des Erfinders Datum 


Inventor's signature Date 


Wohnsitz \ V* 

FORCHHEIM, DEUTSCHLAND A ) 


Residence 

FORCHHEMVLJ3ERMANY v 


Staatsangehorigkeit " \ 

DEUTSCH J 


Citizenship \ \ 

GERMAN ^WV^-A 


Postanschrift 

ROTKREUZSTR 28 C 


Post Office Address 

ROTKREUZSTR 28 C 


91301 FORCHHEIM 
DEUTSCHLAND 


91301 FORCHHEIM 
GERMANY 


Voller Name des vierten Miterfinders: 

DIETRICH WOHLD 


Full name of fourth joint inventor: 

DIETRICH WOHLD 


Unterschrift des Erfinders Datum 


InvelTfor's signature Date 


Wohnsitz \ 

RAUSCHENBERG, DEUTSCHLAND S^O 


Residence 

RAUSCHEEJBERG, GERMANY 


Staatsangehorigkeit \/\ 

DEUTSCH 


Citizenship i v \ 

GERMAN 


Postanschrift 

HINTERE DORFSTR 3 


Post Office Address V ^ 

HINTERE DOKhb 1 R 6 


91462 RAUSCHENBERG 
DEUTSCHLAND 


91462 RAUSCHENBERG 
GERMANY 


Voller Name des funften Miterfinders: 


Full name of fifth joint inventor: 


Unterschrift des Erfinders Datum 


Inventor's signature Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


Postanschrift 


Post Office Address 






Voller Name des sechsten Miterfinders: 


Full name of sixth joint inventor 


Unterschrift des Erfinders Datum 


Inventor's signature Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


Postanschrift 


Post Office Address 







(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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Declaration and Power of Attorney For Patent Application 
Erklarung Fur Patentanmeldungen Mit Vollmacht 

German Language Declaration 



Als nachstehend benannter Erfinder erklare ich hiermit 
an Eides Statt: 



dass mein Wohnsitz, meine Postanschrift, und meine 
Staatsangehorigkeit den im Nachstehenden nach 
meinem Namen aufgefuhrten Angaben entsprechen, 



dass ich, nach bestem Wissen der ursprungliche, erste 
und alleinige Erfinder (falls nachstehend nur ein Name 
angegeben ist) Oder ein ursprunglicher, erster und 
Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fur die Erfindung mit dem Titel: 

Verfahren und Einrichtunq zum Walzen 



eines Walzbandes mit 



variierender 



Dicke 



deren Beschreibung 

(zutreffendes ankreuzen) 
n hier beigefugt ist. 

am 26.06.20QQ als 
PCX internationale Anmeldung 

PCT Anmeldungsnummer 

eingereicht wurde und am . 



PCT/DE0Q/Q2073 



abgeandert wurde (falls tatsSchlich abgeandert). 



Ich bestatige hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspruche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 



Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die fur die Prufung der vorliegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 



Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent Oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent Oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are 
as stated below next to my name, 



I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



Method and device for rolling a foil of 



varying thicknesses 



the specification of which 

(check one) 

□ is attached hereto. 

E3 was filed on 26.06.2000 



as 



PCT international application 

PCT Application No. PCT/DEQO/02073 

and was amended on 



(if applicable) 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 



I acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations 
§1. 56(a). 



I hereby claim foreign priority benefits under Title 35 
United States Code, §119 of any foreign application^; 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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German Language Declaration 


Prior foreign appplications 
Prioritai beansprucht 




Priority Claimed 


19930472.6 DE 


01.07.1999 


El □ 


(Number) (Country) 
(Nummer) (Land) 


(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amerikanischen! Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der Zivilprozefiordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1 .56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen Oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 


I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 


PCT/DE00/02073 


26.06.2000 


oendinq 


(Application Serial No.) 
(Anmeldeserien nummer) 


(Filing Date D, M, Y) 
(Anmeldedatum T, M, J) 


(Status) (Status) 
(patentiert, anhangig. (patented, pending, 
aufgegeben) abandoned) 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D.M.Y) 
(Anmeldedatum T, M; J) 


(Status) (Status) 
(patentiert. anhangig. (patented, pending, 
aufgeben) abandoned) 


Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefehrden konnen. 


I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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German Language Declaration 

VERTRETUNGSVOLLMACHT: Als benannter Erfinder POWER OF ATTORNEY: As a named inventor, I 

beauftrage ich hiermit den nachstehend benannten hereby appoint the following attorney(s) and/or 

Patentanwalt (oder die nachstehend benannten agent(s) to prosecute this application and transact all 

Patentanwalte) und/oder Patent-Agenten mit der business in the Patent and Trademark Office 

Verfolgung der vorliegenden Patentanmeldung sowie connected therewith, (list name and registration 

mit der Abwicklung aller damit verbundenen Geschafte number) 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 

And I hereby appoint 

Customer No. 21003 



Telefongesprache bitte richten an: Direct Telephone Calls to: (name and telephone 

(Name und Telefonnummer) number) 



Ext. 



Postanschrift: Send Correspondence to: 

Baker & Botts, LLP. 
30 Rockefeller Plaza 1011 2-0028 New York 
Telephone: (001) 212-408-25 62 and Facsimile (001) 212-705-50 20 

or 

Customer No. 21003 



Voller Name des einzigen oder urspriinglichen Erfinders: 

Dr. ULRICH LETTAU 


Full name of sole or first inventor: 

Dr. ULRICH LETTAU 


Unterschrift des Erfinders Datum 


Inventor's signature 


Date 


Wohnsitz 

ERLANGEN, DEUTSCHLAND 


Residence 

ERLANGEN, GERMANY 


Staatsangehorigkeit 

DEUTSCH 


Citizenship 

GERMAN 


Postanschrift 

DUMMETSWEIHER 88 


Post Office Addess 

DUMMETSWEIHER 88 


91056 ERLANGEN 
DEUTSCHLAND 


91056 ERLANGEN 

GERMANY ! 


Voller Name des zweiten Miterfinders (falls zutreffend): 

SIEGBERT STEIDL 


Full name of second joint inventor, if any: 

SIEGBERT STEIDL 


Unterschrift des Erfinders Datum 


Second Inventor's signature _ 


Date 


Wohnsitz 

HERZOGENAURACH, DEUTSCHLAND 


Residence^ 

HERZOGENAURACH, GERMANY 


Staatsangehorigkeit 

DEUTSCH 


Citizenship 

GERMAN 


Postanschrift 

SCHUETZENGRABEN 16D 


Post Office Address 

SCHUETZENGRABEN 16D 


91074 HERZOGENAURACH 
DEUTSCHLAND 


91074 HERZOGENAURACH 
GERMANY 



(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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Voller Name des dritten Miterfinders: 

Dr. WILFRIED TAUTZ - 


Full name of third joint inventor: 

Dr. WILFRIED TAUTZ 


Unterschrift des Erfinders ** *' * 


Datum ■* 


Inventor's signature ' 


Date 

3.-12, 2©cM 


Wohnsitz 

FORCHHEIM, DEUTSCHLAND 


Residence 

FORCHHEIM, GERMANY 


Staatsangehorigkeit 

DEUTSCH 


Citizenship 

GERMAN 


Postanschrift 

ROTKREUZSTR 28 C 


Post Office Address 

ROTKREUZSTR 28 C 


91301 FORCHHEIM 
DEUTSCHLAND 


91301 FORCHHEIM 
GERMANY 


Voller Name des vierten Miterfinders: 

DIETRICH WOHLD 


Full name of fourth joint inventor: 

DIETRICH WOHLD 


Unterschrift des Erfinders 


Datum 


Inventor's signature? / / 


Date 

30.4< &t 


Wohnsitz 

RAUSCHENBERG, DEUTSCHLAND 


Residence 

RAUSCHENBERG, GERMANY 


Staatsangehorigkeit 

DEUTSCH 


Citizenship 

GERMAN 


Postanschrift 

HINTERE DORFSTR 3 


Post Office Address 

HINTERE DORFSTR 3 


91462 RAUSCHENBERG 
DEUTSCHLAND 


91462 RAUSCHENBERG 
GERMANY 


Voller Name des funften Miterfinders: 


Full name of fifth joint inventor: 


Unterschrift des Erfinders 


Datum 


Inventor's signature 


Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


Postanschrift 


Post Office Address 






Voller Name des sechsten Miterfinders: 


Full name of sixth joint inventor: I 


Unterschrift des Erfinders 


Datum 


Inventor's signature 


Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


Postanschrift 


Post Office Address 







(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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